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[57] ABSTRACT

An electronic timepiece in which a liquid crystal dis-
play panel is employed has a maximum display surface
area when the electronic timepiece components, In-
cluding the battery, are mounted behind the display
panel. Optimally, the components are mounted in a
non-overlapping arrangement.

3 Claims, 3 Drawing Figures
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MOUNTING ARRANGEMENT FOR TIMEPIECE
COMPONENTS |

CROSS REFERENCE TO RELATED APPLICATION

“This application 1s a continuation-in-part of copend-
ing application Serial No. 384,870, filed Aug. 1, 1973,
for Liquid Crystal Timepiece.

BACKGROUND OF THE INVENTION

In electronic timepieces in which liquid crystal dis-
play panels are employed, 1t has now become common-
place to display hours, minutes and seconds. In addi-
tion, it may also be desired to display the day and the
date. Under the circumstances, in order to achieve
sufficient legibility, it is desirable that the display panel
have a large observable surface area.

For a display panel to be operative it must be held in
a frame of some sort, provision for electrical connec-
tions must be made, a battery must be connected
thereto for activating the display, and electronic com-
ponents for providing a high frequency time standard
which can be divided and coded and decoded for acti-
vation of the proper portions of the display panel must
be connected both to the battery and to the display
panel. As is obvious, space must be provided within the
watch case for this multiplicity of components.

In order to conserve space, much of the circuitry can
be placed upon an IC chip. However, establishment of
proper connections between such an IC chip and a
~ display panel are difficult to make by conventional
techniques, and assembly of components of miniature
size is difficult, especially when such components must
be inserted or removed in a specific order due to the
fact that they overlap each other. As a result, construc-
tion of the watch at the time of manufacture and subse-
quent repair are both difficult to carry out, particularly
where mass production methods are needed for min-
mizing cost.

SUMMARY OF THE INVENTION

In an electronic timepiece, substantially the entire
front surface area thereof is occupied by a liquid crystal
display panel mounted in a frame. A power source, for
instance a battery, and electronic components for illu-
minating the display in coincidence with a selected
time pattern underlie the display panel in the timepiece
casing, and therefore do not obscure the front surface
of the timepiece. It is a significant aspect of the ar-
rangement that the battery and electronic circuit com-
ponents underlying the display panel are mounted in
non-overlapping relationship, relative to each other.

Accordingly, an object of the present invention i1s to
provide an electronic tuneplece having a liquid crystal
panel mounted therein wherein the display surface area

of the panel is maximized proportionately to the size of

the timepiece.
Another object of the present invention is to provide
an electronic timepiece wherein the power source and
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 underlie the display panel in non-overlapping arrange-
ment.

Still other objects and advantages of the mmvention
will in part be obvious and will in part be apparent from
the specification.

The invention accordingly comprises an article of
manufacture possessing the features, properties, and
the relation of elements which will be exemplified in
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the article hereinafter described, and the scope of the
invention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWING

For a fuller understanding of the invention, reference
is had to the following description taken in connection
with the acc:ompanymg drawmg, in which:

FIG. 1 is a cross-sectional view of a conventional
liquid crystal display panel assembly,

FIG. 2 is a cross-sectional view of a timepiece In
accordance with the present invention; and

FIG. 3 is a plan view of the timepiece illustrated in

FIG. 2.

DESCRIPTION OF THE PREFERRED
| - EMBODIMENT

A sectional view of a conventional liquid crystal dis-
play panel is shown in FIG. 1. The panel includes an
upper baseplate 1 and a lower baseplate 2, each being
provided with segmented electrode coatings thereon
generally indicated by the numeral 4. The panel asem-
bly may be fabricated by, for instance, thermocom-

pressing the baseplates together. The gap between the
plates may be sized, for instance, by means of spacer 3
and is usually about 10 microns. Into the panel assem-
bly, a liquid crystal 5 is poured, for instance, through an
aperture 6 provided in lower baseplate 2 (in inverted
position, of course). Aperture 6 is then closed with a
stopper, for instance, a metallic pin 7. To activate the
liquid crystal for displaying a time setting, a predeter-
mined voltage is applied to the electrode segments 4
provided in the panel assembly for displaying appropri-
ate characters, in this case numerals. Generally, a typi-
cal liquid crystal timepiece includes a power source,
usually a battery for energizing the display, a panel
assembly as heretofore described, circuitry operatively
connecting the power source and display including a
hish frequency standard time oscillator, means for
connecting the circuitry and panel assembly, and a case
for housing the timepiece components including a cy-
lindrical section, a frame overlying an end of the sec-
tion in which the panel assembly is mounted, and a
cover member overfitting the other end of the cyhndri-
cal section. |

- A mounting arrangement within the scope of the
instant invention is seen in FIG. 2. A panel assembly 9
of the type seen in FIG. 1 generally including upper and
lower baseplates provided with transparent electrically
conductive segmented coatings thereon for selectively
displaying hour, minute and second indicia is mounted
in a timepiece housing comprising a cylindrical section
13, a frame 11 releasably connected to an end thereof,
and a cover member 19 overfitting the other end of
cylindrical section 13. A plurality of connectors 1S
which operatively connect the segmented electrodes

provided on the panel assembly with a conductive plate

12 for relaying timing output signals therefrom are bent
inwardly at respective upper ends thereof along the
upper baseplate of panel assembly 9 to a respective
plurality of printed contacts 10, located along the pe-
riphery of the upper baseplate of the panel assembly, as
best seen in FIG. 3. Panel assembly 9 is removably
mounted in the timepiece housing by frame 11. Power
for illuminating the display in the panel assembly and
for driving the timepiece circuitry is supplied by battery
16, which powers a standard time high frequency oscil-
lator 17, for supplying a high frequency signal to di-
vider and decoder 18, for thereby providing output
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signals to flexible metallic conductors 15 through print
wiring conductive plate 12. Connections from appro-
priate positions on conductive plate 12 to printed
contacts 10 of display panel 9 are provided by connec-
tors 15 which are preferably metallic and flexible. The
arrangement of components 15, 16, 17 and 18, as is
evident from FIGS. 2 and 3, is nonoverlapping and this
non-overlapping relationship therebetween is a critical
aspect of the invention. The components are supported
on cover 19, which may, for instance, be releasably
secured to cylindrical section 13 for access within the
timepiece housing. As may be observed with reference
to FIGS. 2 and 3, connectors 15 are arranged between
decoder 18 and a plurality of segment leads 20. Ac-
cordingly, an output signal from decoder 18 is transmit-
ted to conductive plate 19 and to the segment leads
connected to contacts 10 along the circumference of
panel assembly 9 through connectors 13.
"~ The connective arrangement between connectors 15
and contacts 10 of panel assembly 9 is seen with refer-
ence to FIG. 3, which is a plan view of the arrangement
illustrated in FIG. 2.
- Referring now to FIG. 3, it may be observed that
none of the timepiece components protrude beyond
opposed ends of cylindrical section 13, and the sub-
stantially upstanding arrangement of connectors 13
within the timepiece housing substantially in parallel
with the interior sidewall of cylindrical section 13 facil-
itates emplacement of the electronic components
within the watch, so that the arrangement thereof is
non-overlapping, whereby none of the timepiece com-
ponents protrude beyond opposed ends of the housing.
As best seen in FIG. 3, a plurality of leads 20, connect
contacts 10 and discrete segments 21 of segmental
layer 4 for illuminating a selective time display.
- The arrangement also makes it practicable to employ
a flat watch construction, since all components thereof
are housed within cylindrical section 13. Additionally,
since the operative connections between the oscillator
and coding circuits of the watch and the display panel,
~ 1.e., connectors 15, are vertically arranged on cover 19,
~access within the timepiece housing may be easily had
during assembly and disassembly of the timepiece.
Additionally, by vertically arranging connectors 135
within the timepiece housing, the observable display
surface area of panel assembly 9 i1s maximized since
other operative components of the timepiece may be
mounted behind panel assembly 9. Moreover, the non-
overlapping arrangement of components in the time-
piece housing behind panel assembly 9 provides a time-
piece arrangement with a flattened construction.

It will thus be seen that the objects set forth above,
among those made apparent from the preceding de-
~scription, are efficiently attained, and since certain
changes may be made in the above article without
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departing from the spirit and scope of the invention, it
is intended that all matter contained in the above de- |
scription and shown in the accompanying drawing shall
be interpreted as illustrative and not in a limiting sense.

It is also to be understood that the following claims
are intended to cover all of the generic and specific
features of the invention herein described, and all state-
ments of the scope of the invention which, as a matter
of language, might be said to fall therebetween. |

What 1s claimed 1s:

1. A mounting arrangement for components of an
electronic timepiece of the type including, in operative
combination, a liquid crystal display panel assembly
provided with segments for selectively illummating a
digital display, a power source, a standard time high-
frequency oscillator driven by the power source, a
divider for dividing the high frequency signal transmit-
ted thereto from the oscillator, and a decoder for trans-
lating the divided signals to output signals which are
transmitted to the panel assembly for selectively Hlumi-
nating segments thereof, the mounting comprising a
housing including a cylindrical section having opposed
ends and a continuous interior sidewall, a frame releas-
ably connected to one end of the cylindrical section,
and a cover connected to the other end thereof, the
liquid crystal display panel assembly underlying and
being supported by the frame for thereby exposing
substantially the entire display surface of the panel
assembly through an annulus defined by the frame; the
battery, oscillator and decoder being substantiaily pla-
narly mounted within the housing and on the cover
thereof;, a conductive plate mounted within the housing
on the cover thereof; a plurality of connectors having
respective ends mounted in the conductive plate and
substantially upstanding thereon, the connectors hav-
ing respective other ends connected to the. panel as-
sembly for transmitting an output signal from the de-
coder to the panel assembly for thereby illuminating a
determined time display, said connectors being ar-
ranged between said decoder and the illuminable seg-
ments on the display panel; whereby the arrangement
of components within the housing is non-overlapping
and a flattened timepiece construction is obtained.

2. The mounting arrangement as claimed in claim 1,
including contacts provided on the panel assembly, and
a plurality of leads for connecting the contacts and
segments provided on the panel assembly, each con-
nector including an elbow proximate its other end and
each other end of a connector being secured to a dis-
crete contact.

3. The mounting arrangement as claimed in claim 1,
wherein each connector has a configuration substan-
tially corresponding to the interior sidewall of the cylin-

drical section and is substantially parallel thereto.
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